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4 L.HL^/?OTSttA 



cnocoB nojiyHEHHji 4>TOpyrjiEPOAHbix khakocteh 



1 

M3o6peTeHHe othochtch k cnoco6aM nojiyue- 

HHH CJ)TOpyrJiepOAHhlX XiHAKOCTeft, KOTopwe MO- 
ryT H3HTH HpHMfcHCHHC B TCXHHK6 B KaHeCTBe 

TenJipHO^HTejiefi ahsjicktphkob. 
H3BecTeH cnoco6 nojiyveHHH (jrropyrviepoAHbix 

>KHAKOCTefi nyTeM 3.neKTp0XHMHMecK0r0 ({)TOpH- 
pOBaHHH HF C^OJKHblX 3(J)HpOB KHCJIOT, COAep>Ka- 

iuhx b cnHpTOBOfi MacTH MOJieKy.nbi 1 — 2 yrne- 

pOAHblX 3TOMOB. Ho HCAOCTaTOMHO BblCOKHC 

3HKO-XHMH l iecKHe x a.pa KTepHCTH kh nojiyqaeMbix 
>KMAKOCTeM o rp a h h m h b a jot hx npHMeneHHe b 
TexHHKe. 

IlpeAJiaraiOT Hcno^ibsoBaTb b npouecce cjio>k- 
Hbie 3<|>Hpbi, co,aep>KamHe b cjihptoboh nacTH 
Mo/ieKyjibi ot 3 ao 8 aTOMOB yrviepoAa. 

IlpH 3JI8KTpOXHMHHeCKOM (J)TOpHpOB3 H HH 
CJIO>KHHX 3(|)HpOB KapfiOHOBblX KHCJIOT, COAep- 

>KauiHX 3 h 6ojiee 3tomob yrjiepoAa b crmpTO- 
bom HacTH MOJieKyjiH, HapflAy c 4>TopaHrHApn- 
AaMH cooTBeTCTByiomHx nep(})TopKHcnoT, o6pa- 

3yK)mHMHCfl KaK H3 KHCJIOTHOM, TaK H H3 CHHp- 

toboh nacTefi Mo^eKyiibi HCXOAHoro 3(J)Hpa, no- 

^yqaKDTCfl c AOCT3TOHHO BWCOKHMH BblXOAaM!! 

HeKHCJiOTHbie nep(})TopHpoBaHHbie coeAH hch ha c 
TeM >ne hhchom yrjiepoAHbix aTOMOB b McneKy- 
jie, mto h b MOJiexyjie HCXOAHoro 3<J)Hpa. fCbr- 

JiaCHO A3 HHbiM npOBeAeHHblX aHa/lHTHMeCKHX HC- 

c^ieAOBaHHH 3th coeAHHeHHH, coAep>KamHe b 



2 

cBoeM cocTaBe jiHuib c}>Top, yrjiepoA h khcjio- 
poA, jibjihiotch cMecbio nep(jrropnpoBa HHblX 

npOCTblX 3<f)HpOB UHKJIHHeCKOrO HJ1H JIHHCHHOFO 
CTpoeHHfl. 

5 B CJiy^ae <J)TOpHpOBaHHH CJ10>KHbIX 3<$)HpOB 
AByXOCHOBHblX KHCJIOT nOJiy^eHHMe HeKHC-lOTHbie 

npoAyKTW npeACTaBJieHbi b ochobhom CMecbio 
nep(J>TopcoeAHHeHHH, coAepwaiUHx mhcjio yr.ne- 
poAHbix aTOMOB b MOJieKyJie KaK paBHoe hx mh- 
10 ony b MOJieKyjie cjioacHOro 3c})Mpa AByxocnoB- 
hom KHCJioTH, TaK h paBHoe HHCJiy yrviepoAHbix 
aTOMOB b MOJieKyjie cJioacHoro 3$npa cootbctct- 

ByfOlUeH OAHOOCHOBHOH KHCJJOTbl. 

B KaHeCTBe HCXOAHOrO CbipbH -HCnOJlb3VK>T AO- 

15 CTynHbie cjio^Hbie 3c})Hpbi a.nH^aTHMecKnx, apo- 
MaTHMecKHX, aJiHUHKJiHMecKHx KHCJiOT c reiep- 
aTOMaMH; Bee 3TH npoAyKTbi LUHpoKO Bbinycua- 

K)TCfl npOMblUJJieHHOCTbK) K3K nJiaCTH(})MKaTOpbl t 

pacTBopHTejiH, CHHTeTHMecKHe MacJia H t. a. 
20 n p h m e p 1. 3jieKTpoxHM*mecKoe 4>TopHpo- 
BaHHe AH6yTHJiOBoro 3(J>Hpa cJ)TajieBon kmciotw 
npoBOAflT b naneTHOM 3JieKTpo.nH3epe o6i>eMOM 

I A. 

Dpouecc npoBOAHT uenpepbiBHo c nepHOAH4e- 
25 CKOii noAnHTKOH hcxoahwm cwpbeM. Vcjiobhh 
npoBeAeHHH npouecca: KOHueHTpauHH opranHKH 
b 3JieKTpojiHTe 25±3%. TCMnepaTypa 3-ieKTpo- 
jiHTa 25 — 28°C, TeMnepaTypa o6paTnoro xojio- 
AH.ibHHKa ot — 22 ao — 20°C; auoAHan pjiot- 
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hocto TOKa 0,05 aJcM' 2 , HanpnweHHe na 3/ieKTpo- 
Aax 5,8—5,9 e. B sthx ycnoBHHx nponymeao 
3000 aUac 3JieKTpH*iecTBa Ha 1 a ajieKTpoJiHTa, 
a cpeAHHH bhxoa >khakhx nep^rropnpoAyKTOB, 
cjiHBaBuiHXCH co ah a 3.neKTpojiH3epa,cocTaBJiHeT 

0,39 Zla-*ac. HpH 3T0M KOpp03HH 3JieKTp0A0B, 

cHH»ceHH5i bbixoaob nepcj>TopnpoAyKTOB bo Bpe- 
MeHH, pocTa H3«npfl>KeHHfl Ha 3JieKTpoAax h Apy- 
thx aHOMaJibHbix HBJieHHH bo BpeMH npouecca 
He Ha6jiK)AaeTca. 

CMecb >khakhx nep4>TopnpoAyKTOB, nojiyneH- 
hux b pe3yjibTaTe, 3JieKTpoJiH3epa (cbipua), 
noABepraioT ^paKUHOHHpoBaHHK), n.pH stom no- 
jiyqeHbi c/ieAyiomHe <J>paKUHH: 

I. OpaKUHH 60-*-120°C— 40,6 Bee. % cbipua. 
MeTOAOM ra30>KHAKOCTHOH xpoMaTorpa$HH, 
HK-h HMP-cneKTpocKonHH noKa3aHO, mto oc- 

HOBHblMH KOMnOHeHTaMH A3HHOH (^paKUHH HB- 
JIHfOTCH nep(})TOp- UHKJIO-, reKCaHMOHO- h AHKap- 

6oHOBMe KHCJiOTbi, neptjrropuHKJioreKcaB, nep- 

(J)TOpMeTHJIUHKJ10reKCaH. 

II. OpaKUHH 150-*-170°C— 18,7 Bee. % cupua. 
YAeJibHbiH Bee 1,852 e/CM*, TeMnepaTypa aaryc- 

TOBaHHH HH^te — 80°C. 



HK-cneKTpbi — nojiHoe oTcyTCTBHe norjioiue- 
-hhh b o6JiacTH 2700—3100 cm, t. e. OTcyTCTBHe 

^H-C( yCC -~C — H -CB«3eA. 
| X H, X X H, / 

3jieMeHT3pHblM 3HaJIH30M yCTaHOB/ieHO OTcyT- 
CTBHe BOAopoAa. HaHAeHHbiH no jijiothocth na- 
pa MO^exyjinpH-Hfl Bee 554 (He3HaHHTejibHO ot- 
jiHqaeTCH, Ha 2%, ot BbmH-cJieHHoro 554 jinn coe- 

AHHeHHH HJ1H H30MepHbIX COeAHHeHHH C 5 H 7 
MJieHHblMH KOJIbUaMH). 

flaHHbie 53MP-cneKTpocKonHH Tax^ce cBHAe- 
TejibCTByioT b noJib3y BbnueyKa3aHHbix H30Mep- 
hhx cTpyKTyp. 

III. OpaKUHH 170-h190°C— 21,5 Bee. % cwp- 
ua. Flo AaHHbiM HK- h flMFl-cneKTpockonHH h 

T>KX OCHOBHUe COeAHHeHWH, BXOAHUlHe B CO- 
CT3B $paKUHH — 3TO H30MepHbie (J)TOpaHrHA* 

pHAbi $opMyJibi 



CF 



C F2 , X CF . 



o— <p 



p 



i\ne ti= 1 -s-3 npH cooTBeTCTByroiueM .Rx = F (ajih 
n = 3)i CF 3 (hjih n=2) h C 2 F s (ana n=l). 

IV. <J>paKUHH 190 -f- 220°C— 15,1 Bee. % Cbip- 
ua. AaHHbie (pH3HKO-XHMHHecKHX HccjieaoBaHHH 
noKa3HBaiOT, mto Boaopca H COeAHHeHHH c C-H- 

CBH3HMH OTCyTCTByiOT, HO flpHCyTCTByiOT C-O-C 
CBA3H; BMHHCJICHflblH J10 flaHHblM XpOMaTOrpa- 
(pHH MOJieKy^HpHUH BeC OCHOBHHX KOMIlOHeHTOB 
OpaKUHH 800, T. e. He3H3HHTe.nbHO OTJlHHaCTCJI 

fljia paccHHTaHHoro no cpopMyjie 



CF 2 CF 



0 — (CF 2 \ 



0 — CF— Rf 



0— dF-R f 



10 rAe n=\ — 3, npH cooTBeTCTByiomeM Rf=F 
(AJifln=3) J CF z (mh n=2) t H C 2 F S (A*Hn=l). 
n p h m e p 2. S/ieKTpoxHMH^ecKoe $TopHpo- 

BaHHe AHOKTHJIOBOTO 3(})Hpa OCSaUHHOBOH KHC- 
JlOTbl npOBOAHT Ha TOH >Ke yCTaHOBKe, MTO H 
15 <J)TOpHpOB3HHe AH6yTHJIOBOrO 3<})Hpa (J)TaJieBOH. 

KHCJiOTbi. ycjioBHH npouecca: TeMnepaTypa 3^en- 
TpoJiHTa 21 — 22°C, TeMnepaTypa o6paTiioro xo- 
jioAHJibHHKa ot — 24 ao — 25°C, aHOAHan nJioT- 
HOdb TOKa 0,025 alcM 2 y HanpaweHHe Ha sjien- 

20 TpoAax 5,85 — 5,95 e t KOHueHTpauHH 3JieKTpojiH- 
Ta 16±3%. ripouecc npoBOAHT nepHOAHnecKH 
(c OTKJuoneHHeM Ha HOMb). 3a Bee BpeMH pa6o- 
tw ycTaHOBKH uepe3 3JieKTpoJiHT nponymeHO 
1270 a*nac sjieKTpH^ecTBa. 

25 CpeAHHH bhxoa CMecH jkhakhx nep(})Topnpo- 
AyKTOB cocTaBJi«eT 0,3 e/a*Hac. Ilojiy^eHHaH 
CMecb nep<})TopnpoAyKTOB noAsepraeTCH <}>paK- 

UHOHHpOBaHHK) B CTCKJ151HHOM KOJIOHKC 

HeKOTopwe xapaKTepHCTHXH noJiy^eHHbix 
30 <J).paKUHH (npOMOKyTOHHWe 4>paKUHH He yKa3bi- 
BaioTca): 

I — TeMnepaTypa KnneHHH 80 — 150°C, buxoa 
44,9%, npeACTaBJiaeT co6oh CMecb $TopaHrHA- 

ipHAOB nep<J)TOpKHCJIOT; 

35 II — TeMnepaTypa KHneHHH 210 — 220°C, TeM- 
nepaTypa 3acTbiBaHHH 75°C, bhxoa 4,8%; 

III — TeMnepaTypa KHneHHH 230 — 235°C, TeM- 
nepaTypa 3acTb!BaHHH — 64°C t buxoa 6,9%; 

IV — TeMnepaTypa KHneHHH 240 — 260°C, TeM- 
40 nepaTypa 3acTHBaHHH — 51°C, bwxoa 15,8%; 

V — TeMnepaTypa KHneHHH 260 — 270°C, TeM- 
nepaTypa 3acTbiBaHHH — 45°C, bhxoa 15,9%; 

VI — Ky6, TeMnepaTypa KHneHHH Bume 
270°C, bhxoa 4,7%.. 

45 Flo pe3yjibTaTaM aHa-nHTH^ecKHX HCCJjeAOBa- 
hhh, KaK h b npHMepe 1, $paKUHH II, IV, V 
npeACTSBJiHKDT co6ofi nep(})TopHpoBaHHHe npo- 
AyKTH HeKHCJiOTHoro xapaKTepa, ctohkhc k khc- 
jioTaM h uieJiowaM. 

50 OCHOBHHMH KOMnOHeHTaMH AaHHHX OpaKUHH 
HBJIHKDTCH COeAHHeHHH COAep»3lUHe 

R 
I 

— CF,— C— O— CF a — rpynnn, 
55 1 

F 

rAe R = F hjih — O — (CF 2 )n — rpynna 33MU- 
KaiomaH b UHK^e b cnHpTOBoii, hjih b khcjiot- 

60 HOH H a CTH MOJieKyJIH. 

OCHOBHHMH KOMnOHeHTaMH 4 ) P aK u HH HI 
J1HIOTCH (J)TOpaHTHApHAH KHCJlOpOACOAepwaiUHX 

nept})TopKHCJiOT, coAep>KamHe b MO^eKyjie 18 yr- 
jiepOAHbix aTOMOB. Ohh JierKO pearnpyiOT c 
65 cnHpTaMH c o6pa30BaHHew cooTBeTCTByioiuHx 
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3<})HpOB H C BOAOH C 06pa30D3HH6M COOTuCTCT- 
ByiOlUHX KHCIOT. 

n p h m e p 3. 3/ieKTpoxHMHMecKoe cjrropHpo - 

BgHHC OKTMJIOBOr'o S^Hp^^TpH^TOpyKCyCHoh KH- 

cn oTbi npoBOflflT b '3J^KTpoJiH3epe naKeTHoro Ttf- 
naoBieMOM 1,8 a. Ycjiobhh npoBeAeHHH npo- 
uccca: TeMnepaTypa 3JieKTpo^HTa 21 — 22°C; 
TeMnepaTypa o6paTHoro xojio^HJibHHKa — 25 — 
— 28°C; Hanpfl^KeHMe Ha 3JieKTpoaax 5,4 — 5,8 e; 
aHOAHaa njiOTHOCTb TOKa 0,025 — 0,03 a/cM 2 \ Ha- 
qajJbHan KOHueHTpauHH ajieKTpojiHTa 20%. 

CpejiHHft BblXOH xchakhx nep<}>TopHpoBaHHbix 
npo^yKTOB (cwpua), cjiHBaiomHxca co nna 3Jiex- 
TpojiH3epa, cocTaBJineT 0,307 zla^nac. 

IloJiyHeHHbiH cbipeu noABepraeTCH cj>paKUHOHH- 

pOB2HHK) B CT6KJ1JJHH0H KOJIOHHe, npH*i6M OT6h- 
paiOT IlflTb (})paKUHH, OAHa H3 KOTOpblX B3HT3H 

b -HHTepBaJie TeMnepaTyp 140 — 160°C, HMeeT 
TeMnepaTypy 3acTHBaiiHH HHxte — 90°C h no 
AaHHbiM anaJiHTH^ecKHx HcciieAOBaHHM npen- 
CTaB^neT co6ofi cwecb neptJvropHpoBaHHbix coe- 



AHHeiiHH neKHciOTHoro xapaKTepa, coaep>KaiuHX 
b MOJieKyjie 10 yrJiepoAHbix aTOMOB h KHCJiopon; 

BHXOA 3T0H (J)pa KUHH COCTaBJIHeT 33,6% OT 33- 

rpy3KH. 

5 Apyme ((jpaKUHH npeacTaBJiHioT co6ofi B oc- 
hobhom CMecb $Topyr.nepOAOB h (})TOpaHrHjipH- 
aob nep4)TopKHC^OT, coAep>KamHx b MOJiexyjie 
7—8 aTOMOB yrJiepoaa. 

1Q n p e a m e t H3o6peTeiiHH 

Cnoco6 nojiyMCHHH 4>TopyrjiepoAHbix >khilko- 

CTefl 3^eKTpOXHMHMeCKHM (J)TOpHpOBaHHeM 

ClOHCHblX 3(})HpOB B IlpHCyTCTBHH <J)TOpHCTOrO 

Boaopo.ua c nocneayioiUHM BbueJieHHeM ue.ne- 
15 Boro npo^yKTa H3BecTHbiM cnoco6oM, otauhqk)- 
u^uucji TeM, ito, c uejibio nojiytieHHfl $Topyr- 
Jiepoanbix >kh^koct6h c 6o;iee bwcokhmh <}>h- 

3HKO-XHMHM6CKHMH XapaKTCpHCTHKaMH, B JipO- 

uecce Hcnojib3VK>T cJio>KHbie 3<})Hpbi, coaepno- 
20 mne b cnnpTOBofi *j acTH MOJienyjibi ot 3 ao 8 
aTOMOB ynnepojia. 



Coct3 d htct b M. BapraMOBa 

Pe^aKTop Jl. HoBOWHJioea Texpea Jl. BonuHOBa KoppeKTpp E. Tana.qaepa 

3aK33 1787/1 Hail. N<? 1433 Tupaw 523 nojmiciioe 
UHHHI1H KoMHTCTa no ^e^a&i B3o6peT€HHH h otkphthh npn CoBere MiiHncrpoB CCCP 
MocKBa, >K-35, PayiucKaa Ha6., jl 4/5 
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QUESTIONS, ARGUMENTS, OBJECTIONS, PROPOSALS 
After analyzing the presented materials, the Examiner notes the following. 

A process is claimed in claim 1 for producing a fluorinated ester with the combination of essential 
features recited in claim 1 of the set of claims. The Examiner notes in respect to the proposed process 
that a process is known from prior art, in particular, from patent SU 3691 12 A 8 February 

1973, for preparing fluorocarbon liquids by fluorinating esters of carboxylic acids, comprising 3 and 
more carbon atoms in the alcohol part of the molecule (preparation of perfluorinated compounds with 
the same number of carbon atoms in the molecule as in a molecule of the initial ester) (set of claims, 
page 1, column 1, lines 17 - 27, column 2, lines 14 - 17, example 3, 3 sheets in all; see also 
application WO 00/56694 Al, 28 September 2000, set of claims). The claimed process differs from 
the known process in that it comprises the additional step of forming a carboxylic acid ester by 
transesterification of a fluorinated ester (1) with alcohol. 

However, the Examiner directs the Applicant's attention to patent RU 2098403 CI, 10 December 1997, 
from which a process is known for preparing acetic acid esters by transesterification of acetic acid 
ester with alcohol (set of claims, 4 sheets in all). 

The proposed process according to claim 1 of the set of claims differs from the known process by 
using an ester (1) comprising a fluorine atom as the initial reagent in the transesterification reaction. 
It is obvious that halogen atoms in the initial compound do not participate in the reaction and in this 
case do not have an effect on conduction of the proposed process or on solution of the stated problem 
and achievement of the technical result. 

Thus, the Applicant combines known processes (the step of transesterification of fluorinated ester with 
the step of fluorination), using known reactions and similar compounds in accordance with their direct 

i iiiui urn um nui inn mil uiu hih tun iiiii iiy mi 
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purpose. Wherein a corresponding desired product is obtained with an identical technical result 
(production of the desired product in large amounts with a smaller number of steps). 

In view of this, the Examiner invites the Applicant to analyze the cited sources of information and 
present additional data showing the inventive step of the proposed process and, if necessary, to amend 
claim 1 of the set of claims (see section 19.5.3 of the Rules- 1). 

Furthermore, the Examiner notes that the Applicant's claimed features according to claim 1 of the set 
of claims are presented in a too broadly generalized form, since the set of claims should comprise 
essential features, the combination of which is sufficient for achievement of the technical result 
indicated by the Applicant [section 19.4(2) of the Rules-1]. It is obvious that a feature as "monovalent 
organic group" comprises a wide range of known monovalent organic groups. The application 
materials provide concrete information on the achievement of the necessary technical result only upon 
use of a monovalent aliphatic hydrocarbon group (page 8 of the specification). 

Consequently, the Applicant should amend claim 1 of the set of claims in accordance with the 
requirements stipulated in respect to compiling a set of claims and on the basis of the specification by 
introducing the concrete feature "monovalent aliphatic hydrocarbon group" into claim 1, since this 
feature is confirmed by the application materials. 

In respect to claim 9, in which a process is proposed for producing a fluorinated ester, the Examiner 
notes that a process for producing a fluorinated acyl fluoride by dissociating the ester bond of a 
fluorinated ester (see examples 7, 46) is known from prior art, in particular from application WO 
00/56694 Al, 28 September 2000, indicated by the Applicant on page 1 of the specification. The 
Examiner is of the opinion that the proposed process in the Applicant's wording does not conform with 
the "novelty" condition of patentability [section 19.5.2(4) of the Rules-1], since identical processes for 
producing a fluorinated acyl fluoride are presented in claim 9 and in the aforesaid patent. Apparently, 
this claim should be deleted from the set of claims. 

Further, in respect to claim 1 1, the Examiner directs the Applicant's attention to the fact that a process 
is known from patent US 5466877 A, 14 November 1995, for cleaving (dissociating) an ester bond of 
a compound of formula R , -(X) n -C(0)-0-CF 2 -R 2 , wherein n=0, R 1 and R 2 represent a perfluoro(alkyl) 
group, optionally comprising a heteroatom, with the preparation of compounds of formulas R'COF 
and R 2 COF, wherein the initial compound R'-(X) n -C(0)-0-CF 2 -R 2 is obtained by fluorination of 
corresponding hydrogen containing esters (see column 3, last paragraph). The claimed process differs 
from the known process in that the former additionally comprises the step of pyrolyzing the compound 
(4a). 
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However, the Examiner directs the Applicant's attention to patent JP 02-31 1438 A, 27 December 1990, 
from which pyrolysis of similar compounds is known (see page 2). 

Thus, an analysis of the documents cited above has shown that the process presented in independent 
claim 1 1 does not conform with the "inventive step" condition of patentability, since the combination 
of essential features of the claimed process according to claim 11 of the set of claims coincides with 
features of similar processes for producing fluorinated vinyl ether known from the sources of 
information cited above, in accordance with which the same technical result is achieved [see page 1 of 
the specification and section 19.5.3(3) of the Rules-1]. 

In view of this, the Examiner invites the Applicant to present convincing proof of conformity of the 
proposed subject matters "processes" with the conditions of patentability, in particular conformity of 
the subject matter of claim 9 with the "novelty" condition, of claim 11 with the "inventive step" 
condition, i.e., to show that the proposed subject matters of the invention do not obviously follow from 
the state of the art (Article 4, item 1 of the Patent Law of the Russian Federation of 23 September 1992 
with the amendments and supplements of 7 February 2003). 

With regard to the claimed process according to claim 12, the Examiner holds that it may be accepted 
in the Applicant's wording. 

Dependent claims 2-8 may also be accepted in the Applicant's wording. 

In respect to claim 10, the Examiner notes that the indicated dependence upon claim 9 is in need of 
amendment. So, in claim 9, a process for producing a fluorinated acyl fluoride (4) is claimed, in claim 
10 - the fluorinated ester (1). It is obvious that claim 10 cannot be dependent upon claim 9, since the 
features of claim 10 do not characterize the invention according to claim 9 in a particular case of its 
implementation. Thus, the Applicant should introduce a corresponding amendment into claim 10 
(10.... according to any one of claims 1-8). 

In view of the foregoing, the Examiner invites the Applicant to analyze the foregoing remarks and 
present an amended set of claims. Amendments in the set of claims should only be presented in the 
form of substitute sheets in respect to the original text in triplicate (the materials will not be accepted 
in another form). In order to improve the quality of the protective document, the Examiner 
recommends that the amended set of claims be presented on a diskette. 
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(57) Abstract 

A process for producing acetic acid esters is carried out by esterification of acetic acid with C 2 - 
C 4 alcohols or by transesterification of acetic acid esters with the same alcohols in an adiabatic mode, 
in the presence of high-silica zeolite and water. The catalyst is used as an adsorbent for purification of 
the raw material and reaction products. The process is distinguished by high productivity and 
economy. 2 dependent claims of the set of claims, 2 tables, 1 drawing. 

SET OF CLAIMS 

1 A process for producing acetic acid esters by esterification of alcohol selected from the 
group consisting of ethanol, n-propanol, isopropanol, n-butanol, isobutanol, tert-butanol, of acetic acid 
or by transesterification of the same alcohol by acetic acid ester in the presence of a heterogeneous 
catalyst, in a reactor operating in a flood condition, with the subsequent separation of reaction products 
by azeotropic rectification, characterized in that the process is carried out in an adiabatic mode, 
modified high-silica zeolite is used as the catalyst of esterification and transesterification, said zeolite 
having a molar ratio of Si0 2 and A1 2 0 3 30 300 1, loaded by layers, with a ratio of the he lg ht of 
the catalyst layer to the diameter of the reactor 115 1. water and alcohol are additionally added, 
esterified by a surplus of acetic acid, the desired product is removed from the exhaust part of the 
rectification column in the form of a side cut. 

2 The process according to claim 1, characterized in that prior to being fed into the reaction 
zone the mixture of reagents is purified of cations of metals and high-molecular compounds by 
adsorption on the same ether catalyst by transesterification. 

3 The process according to claim 1, characterized in that the catalyst is regenerated by an 
aqueous solution of mineral acid and/or ammonium salt, dried by dry air, and calcined at 500 - 550°C. 
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PROCESS FOR PRODUCING FLUOROCARBON LIQUIDS 

During the electrochemical fluorination of carboxylic acid esters comprising 3 and more carbon 
atoms in the alcohol part of a molecule, together with fluoroanhydrides of corresponding 
perfluoroacids, formed from both acid and alcohol parts of the molecule of the initial ester, non-acid 
perfluorinated compounds with the same number of carbon atoms in the molecule as in the molecule of 
the initial ester are produced with sufficiently high yields. 

Available esters of aliphatic, aromatic, alicyclic acids with heteroatoms are used as the initial 
raw material. 

Example 3. Electrochemical fluorination of octvl ester of trifluoroacetic acid is carried out in 
an electrolyzer of a packet type with a volume of 1 .8 1. The conditions for carrying out the process: 
temperature of the electrolyte 21 - 22°C; temperature of the backflow condenser 25 - 28°C; voltage on 
the electrodes 5.4 - 5.8 v; anode density of the current 0.025 - 0.03 a/cm 2 ; initial concentration of the 
electrolyte 20%. 

The average yield of liquid perfluorinated products (cobs), flowing from the bottom of the 

electrolyzer, is 0.307 g/ahour. 

The obtained cob is subjected to fractionation in a glass column, wherein five fractions are 
taken out, one of which, taken in the temperature range of 140 -160°C, has a solidification temperature 
below -90°C and according to the data of analytical studies is a mixture of perfluorinated compounds 
of a non-acid character, comprising 10 carbon atoms and oxygen in a molecule; the yield of this 

fraction is 33.6% of the load. 

Other fractions are mainly a mixture of fluorocarbons and fluoroanhydrides of perfluoroacids, 

comprising 7-8 carbon atoms in the molecule. 

Subject matter of the invention 
A process for producing fluorocarbon liquids by electrochemical fluorination of esters in the 
presence of hydrogen fluoride with the subsequent isolation of the desired product by a known method, 
characterized in that in order to obtain fluorocarbon liquids with higher physicochemical 
characteristics, esters comprising from 3 to 8 carbon atoms in the alcohol part of the molecule are used 
in the process. 



